INTRODUCTION {#sec1-1}
============

Osteoporosis is one of the most common bone diseases that is characterized by a generalized reduction of the bone mass.\[[@ref1]\] That is very common in the elderly, especially in postmenopausal women, due to decreased estrogen.\[[@ref2]\] Osteoporotic fractures are associated with morbidity and mortality and lead to significant financial burden on the affected individual, their family, and society.\[[@ref3][@ref4]\] Osteoporosis can be a predictable condition if early diagnosis is made.

The diagnosis is based on the World Health Organization\'s (WHO) T-score criteria using central dual-energy X-ray absorptiometry (DEXA). According to the WHO diagnostic classification, osteoporosis is defined as a bone mineral density (BMD) at the hip or spine less than or equal to 2.5 standard deviations below the young normal mean reference population.\[[@ref5]\] BMD values were divided into three groups of normal (T-score \> −1.0), osteopenia (T-score, −2.5 to −1.0), and osteoporotic (T-score \< −2.5).\[[@ref6][@ref7]\]

At present, several studies have used dental radiographs, especially panoramic images, have been used to predict low BMD in patients.\[[@ref8][@ref9][@ref10][@ref11]\] The oral cavity and jaws undergo regular radiographic examinations, so it is likely that the evaluation of a number of indices on panoramic radiographs are useful to assess bone mass density, These indices are related to the mandible and include the cortical index (CI), the mandibular cortical width (MCW), and the panorama index (PMI).\[[@ref2]\] It has shown that A thin mandibular cortical width correlates with reduced skeletal BMD.\[[@ref10][@ref12][@ref13]\]

The panoramic-based mandibular indices efficacy in diagnosing osteopenia/osteoporosis is low to moderate.\[[@ref14]\] Some studies have not reported any relationship between these indices and BMD.\[[@ref15]\]

Commonly osteoporosis is not detected until a fracture occurs, so identification of postmenopausal women at high risk of fracture therefore is a priority and is especially important for women in early,\[[@ref16]\] Because many elderly individuals have more opportunities to visit a dental clinic than to visit a medical clinic for diagnosis of osteoporosis, this study was performed to evaluate the correlation between the width of the mandibular inferior cortex on panoramic radiographs and postmenopausal osteoporosis. This study not only used T-score but also BMD to predict the postmenopausal osteoporosis.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a cross-sectional study. Healthy postmenopausal women who referred to the center of BMD assessment of Isfahan and Department of maxillofacial Radiology (Isfahan University of Medical Science, Faculty of Dentistry, Iran) between August 2010 and February 2012 were selected. The subjects were enrolled in the study if they had not experienced menstruation for at least 1 year. patients with systemic disease that had any effects on bone metabolism such as: Hyperparathyroidism, Hypoparathyroidism, Paget\'s disease, Osteomalecia, Renal osteodystrophy, Osteogenesis imperfect, cancers that metastasize to bone, history of use of special drugs or hormones that have any effects on bone metabolism, renal impairment, Bone destructive lesions in the jaw bones (such as malignant tumors or osteomyelitis) and vertebral or non-vertebral osteoporotic fractures and, diabetes were not included in the study. An informed consent form was obtained from the all of the patients. A consent form was filed and signed by all the participants.

For each patient a DEXA test result and a panoramic radiography are needed. The patient information was achieved in two ways:

Give an invitation form to patients that were referred to the bone densitometry centers and asked them to refer to the radiology department of the Isfahan Faculty of Dentistry.Give an invitation form to the patients that were referred to the radiology department of the Isfahan faculty of dentistry and asked them to refer the BMD center and finally 52 cases were included in the study.

All of the panoramic radiographs were taken by Planmeca Promax Digital Panoramic X-ray unit (Planmeca Inc., Helsinki, Finland). Cortical width was assessed according to the technique explained by Ledgerton *et al*. at the mental foremen region, as follows:

To evaluate the radiographs, a line was drawn parallel to the long axis of the mandible and another line was drew tangential to the inferior border of the mandible and a constructed line perpendicular to the tangent intersecting inferior border of mental foramen, along which, mandibular cortical width was measured \[[Figure 1](#F1){ref-type="fig"}\].

![Schematic figure of the location of the mental foramen and lines that were used in the study. (a) is the mean cortical width and the arrow shows mental foramen](JRMS-18-951-g001){#F1}

For accurate measurement of the mandibular cortical width and also to be able to return the radiographies to the patients, the radiographs were indirectly digitized with a laser Genius scanner (Genius HR6X Slim Scanner, China) with 600 dpi resolution and with negative method in 60 \* 90 mm frame that included the region of interest (Inferior mandibular cortex at foramen mental region).

Then the scanned radiographs were transferred to a 64 megabyte graphic cards computer system and viewed via the monitor (F700P, LG, Korea).

We evaluated these scans by Photoshop software (Adobe Photoshop CS software, version 9) and measured the specified distance with the measurement device of this software. This device shows the measures of these distances in accuracy of 0.01 mm.

The width of the mandibular cortex in each scan was measured by this method two times and the mean of these two values was recorded for that region.

Both the left and right sides, the width of the mandibular cortex was measured and the mean was recorded as mandibular cortical width (MCW).

Evaluation of DEXA tests {#sec2-1}
------------------------

All of the DEXA tests were performed by an expert technician using the bone densitometer (Explorer™-Hologic\'s Bone Densitometer, USA).

The results of this system were analyzed with smart scan software (version 4.7). So the BMD and T-Score of the lumbar spine region (L2-L4) were achieved.

Finally all of the data were statistically analyzed with the SPSS 18 Chicago, USA with confidence interval of 95% (*P* \< 0.05). Correlation of recorded MCW with BMD and T-score was determined by linear regression and pearson correlation tests.

RESULT {#sec1-3}
======

Fifty-two postmenopausal women finally contributed to our study, The mean (SD) age of the subjects was 58.7^+^ -- 12 years. The patients were classified according to WHO criteria (according to T-score) (reference?): 1) Normal group: includes 23 cases, 2) Osteopenic group: includes 14 cases, 3) Osteoporotic group: includes 15 cases. ([Figure 2](#F2){ref-type="fig"}).

![The frequency of the patients according to T-score](JRMS-18-951-g002){#F2}

The MCW mine was 3.90(Sd.deviation = 1.12).

The mean BMD was 0.97 (Sd.deviation = 0.20).

The mean T-score was −1.24 (Sd.deviation = 1.90)

To detect the correlation between the mandibular cortical width (MCW) and BMD and T- Score Pearson correlation coefficient (r) was used. Bivariate correlation showed a significant correlation between BMD and MCW (*P* = 0.000) and the Pearson correlation coefficient was 0.945. (*P* = 0.000). There was also a significant correlation between T- Score and MCW (*P* = 0. 000) and the Pearson correlation was 0.835. (*P* = 0.000)

To detect the accurate association between the BMD and MCW and also T-score and MCW, linear regression analyses were performed. Linear regression tests showed association to predict the BMD and T- Score from MCW with confidence interval of 95%. These associations were as follows:

T-Score = -7.087 + 1.497 × MCW \[[Figure 3](#F3){ref-type="fig"}\].

![Scatter plot of association between T-score and MCW](JRMS-18-951-g003){#F3}

BMD = 0.334 + 0.163 × MCW \[[Figure 4](#F4){ref-type="fig"}\]

![Scatter plot of association between BMD and MCW](JRMS-18-951-g004){#F4}

CONCLUSIONS {#sec1-4}
===========

Panoramic radiography as an imaging technique is used by dental practitioners and some medical specialists. Information about bone density can be concluded from radiomorphometric indices of the mandible on panoramic radiographs like MCW.\[[@ref17][@ref18][@ref19]\] Cortical width on dental panoramic radiographs have been used as a suitable assessment methods. Mandibular cortical thickness in the mental regions in the panoramic radiographs is used by Devlin *et al*. that showed showed the best agreement and specificity to evaluate osteoporosis so in this study cortical thickness measurement at mental foramen region is used.\[[@ref10]\]

In the previous study, mandibular cortical width in the mental foramen area was divided in the three normal, osteopenic, and osteoporotic groups based on lumbar densitometry, so our study was inconsistent with previous.\[[@ref17]\]

The fact that dental radiographs are regularly made on a large fraction of the adult population makes their potential use as a marker of skeletal health an exciting avenue of research. The purpose of this article was to review the use of various intraoral as well as panoramic radiographs to promote early identification of patients at risk for osteoporosis.\[[@ref1]\]

In this study significant relation between vertebral BMD and T-score with the mandibular cortical width. The mean cortical widths of the osteopenic/osteoporotic groups were lower than that of the normal group. These correlations are similar to those found by\[[@ref17]\] Caper and Yüzügüllü have evaluated mandibular cortical width in men\[[@ref20]\] while Knezović Zlatarić suggest that the values is lower for women in comparison with men.\[[@ref21]\] Damilakis *et al*. believed that MCW in panoramic graphs is not useful as a screening test to find women with low BMD at the lumbar spine.\[[@ref22]\]

Other radiomorphometric indices like mandibular cortical index (MCI), panoramic mandibular index (PMI) and an alveolar crest resorption ratio (M/M ratio) were not evaluated in this study so studies with more population to evaluate this index is recommended. Another limitation of this study is that our subjects were postmenopausal women which are not represent of the normal population so further studies are recommended to plan a method on all the population instead of postmenopausal women only.

We found a correlation between BMD and T-score with MCW through a regression test, This association predicts the mean value of T-score and BMD from MCW. Mean MCW will decrease when T-score is decreased.

In conclusion, panoramic radiography is commonly used imaging technique by dentists which helps to diagnose the dental disease. Dentists have sufficient clinical and radiographic information that helps them to have a significant role in patient screening and early diagnosis of osteoporosis.
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